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C O N S E I L I N T E R N A T I O N A L  D E S U N I O N S  S C I EN 1 IF I Q U E S

FEDERA T !ON DES SERVICES PERMANENTS D ’ASTRONOV~
El DE GEOPHYSK)UE (FAGS)

CENTRE INTERNAT IONAL DES MAREES TERRESTRES

Dire cteur: P. ~1 E Lc } I ! O R

Ob serva  L o t r e  i l o v i  I de Be Igiquc Tél. 7 1 33 01
A v e n u e  ( i r c u ! ~t i rc . 3 l c l c x  O U S B E  L
B — 1180 Bru ~~e l i e s , I 3el g i quc

Tr~t ns iorld Tidal 1ravi ty Prof i l e

Grant __.:~~~~_ 7~ — 2~~~7 In t c r i n  3 c ie nt i f i c  J : . ~r~ n°~~

Period 1973 j ut e  Cl  — 1976 septer~ber 30

This operation is conducted  h~ the In t e rn a t io~~-.l ~e~~ter for
Earth Tides (i~~ iY ) w i th  the ~j upr or t  of the ~epart :~e~it I (:~~:.~ a—
mental  Astronomy and Geodynarnics) of the Royal Cbservatory of
Bel g iun (~~N B) .

The program , the equip2l cnt s used for  it and the I~ethOd of
analysis of the da ta  are descr ibed in Lh e pr ev io u s  in~~cri~ sc ien-
tific repor ts  n o 1 and a° 2 ~~~ wi l~ :ict be re~ r~~1uce .i her~~.

Chaises in the in i t i a l  pi-o r~ -~ of i~~st~.llo t ic~: cf strttions
had to be ~iade to t ;tk e p r o f i t  ef new ~r r:.;~~t~ ox~~ i~n i  t ’~: s~~ re
travel exjcr.~ es when possible. -he :. i:~ C:~~~~~ es were  ~~ c ; ;r o v i —
cion~ 1 nbandon of th e  r~cas ure i- ~::t.s ~:l .r:~~c~ in i~ ~~~ ~~ c~~e ~ u
coun te red  some d i f f i c u l t i e s  ~~~ an ex~ c~~~icn  of r.~~~n u r e -  1~
Au st r a l ia , I z ~done sia , cw ~eal~~:~ri wh ere  e f f i c i e n t  :;upj ~or~~~~~ :r
provided to our project. ~~~~~~~~~~~~~~~ 
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It must be emphasized indeed that our pro jec t  raised conside-
rable interest  in most of th e  countries. Efficient sur!’ort was
provided in Thailan . i  and h~~lays ia  for  t h e  t r ar . s po r t a t i o n  of the
equipments and the preparation of suitable sites. Similar support
was given in Aus trF t l i a, Indonesia and hew Zealand but som e 1’in~ n—
cial support was also obtained there to cover part or total of
the travel expenses inside the concerned country .

This has permitted to establish more stations than initially
planned : 8 in Australia , 2 in New Zealand and up to 3 or j

+ in
Indonesia if the program is continued until 19’i8.

N ew stations established in 1976

The stations at Penan~~, Bandung, .oumea and Lauder hnve been
described in previous reports as well as Canberra and Alice Springs
still operatin~; in 1976. Four new stations are described here

Kuala Lumpur (~ a1a’~sja)

The gravimeter Geodynamics 765 was transferred from Penang to
Kuala Lumpur by P. Neichior  on november 8. The ins t rument  is instal-
led in the bascscnt  of the i cpartment  of Geology of the Un i v er s i t y
of il ala ,sia.

A f te r  nose r e a d j u s tme n t  between inner and outer thermostats
it gave a very n ice  tidal curve.

The s ta t ion  was rev is i ted  on november 26 wh en r e t u r n in g  f r c m
Indonesia and an excellent two weeks curve was broug ht  bach to
Bruxeiles.

Macasser/Tjjunc~ Pandan g (Celebes — Indonesia)

The gravimeter La eocte Romberg 336 was transferred from
Bandung to I1acassar by P. I elchior on november i~~. It h~ ci been ‘~ned
on nc.~vc:nber 16— 17 to realize precise ~ravii~e t ric  ties bet w~~eii
Bandun~ and Jakarta.

The installation at Lacassar , in the Gowa Seismolog ical st~ —
tion was quite easy despite the high temperature in this nren .

A beautiful tidal curve was obtained from the third day of
installation. It is to be noted that due to some electrnnic trcu—
bios the recorder used at }3anciung had to be replaced by a new or.e
br ought  from Br uxc iles by t~elchior.

_ _ _ _  _ _ _



Suva (Fiji)

The gravimeter La Coste Romberg k02 was transferred frc-~ cu~~~
to Suva by B. Ducarme on november 1~+. ~Uso here the recorder b ad
to be replaced by a new one that Ducarme brought with  h im .

This installation has been really d i f f i c u l t  because of s t r ike
in Fij i  Air l ines  but Ducarme succeeded to establish a good stat ion
w i t h i n  two days only.

The equipment  is installed in the Vunikawai radio s t a t i on
(former ly a rrovisional seismic station) depending from Post and
Telegraph of Fiji.

Hamilt2~ (i ew Zealand, ::orthern Island)

1-~uch help was provided by ‘ .~. ~eilly , Di rec to r  of the i~ec~~.yn i—
cal Depart :’en t of L e w  Zealand (T S i h) .  The equipnent  m dcci  was
disconnected at Lauder and transferred to J lan i lt cn  by hin ~c that
B. Ducarme could instal it ~ithin a few days. ihe tidal c’~rve ust
received at Bruxelles is of exceptional quality.

The s ta t ion  is instal led in the  basenent of the builb i :  ~
in the room of r !ass spectrometer of the  Faculty of Scienc~~ ~~
~1!aikato 1.n ive rsi ty .

Technical descriptions of thc~~c stat ions are given i:. ~:nex ~~~.

Calculat ions of the loadirn” ef f ec ts  for  all the sta t ion

Dr hIenderschott very kindly sent us on a magnetic  tar e  a digi—
tized version of his cotidal map as well as another still ~:nr..bli—
shed version of i t  by N.E .  Parke.

Ny assistant , N . Noons , has spent much of his time w i t h  t ;e
calculation of the indirect effects on the basis of Farr~~~~: :r0

cedure , u/~sinC th e Zahel , BoZdanov , hendorsuiott ani Parke : ~.;

For each stat ion the i n f l uence  of the different ocea:~z was
cnlculated sep~.rately with the aim to  f ind  which  zone  h z s  ~i e
de te rmin ing  i n f l uence  at each place.

Conclusions of this investigation should be available h~~ :re
3 months.
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The future of the project

The obtained results are very encouraging.

One can emphasize the consistency of th e phases obtained in
New Zealand and l~ew Caledonia with thos e ob ta ined along the east
coast of -~ustralia.

Five different instruments have been used in the six stations
concerned (Charters Towers, ;~rmidale , Car.berra, Ecbart , Lauder ,Noumea) and, as shown on the nap n o 1 , give consis tent  resul ts  for
the diurnal  waves (N ~~, ~‘i ) as well as for  the semi—diurnal wave N2.

The same remark is to be made concerning our results in the
South China Sea and the  Gulf of Tha i land  (map n o 2)  where our sta-
tions hion~ ~~~~~ N ani la , Bang kok and ~er~ l.ng can be compared with
the results  obtained previously by b O L ~ at Ba5uic ~nd Saigon.  The
station planned at Lota }linabalu will be extremel y i n t e r e s t i ng  in
this respect .

It is my fee l in :  t ha t  the  ph :~ses provide a very 
important

cons t ra in t  for  the oceanic cotidal c:~-rts and t h e r e f o r e  can be
used e f f i c i e nt l y  to inprove these m ar s .

Anyway the resul ts  u n t i l  not ; ob taine . i  demonst r a t e  a clear
region al  t r e n~i which is v ery d if fe r e : . t  cf  t h i s  one observed in
Eur ope b~’ :elch ior , }u o  and Duc arme ( I t  ?~~).

A d e n s i f ic a t i o n  of th e  ne twork  of s t a t ions  in th e  other  areas
is n eeded  and  will surely help to un i e r s tr n~d the  : . ccbani sn  ~ f th i s
“reg ionali ty 11 and provide data f~ r a ccrr e c t  co:g:~ita~~icn of t he
periodic deformat ion s  in large areas cf th e  ~ar t h ’ s su r face .

I therefore  plan to later i n s ta l l  the equ ipnen t s  possibly in
Colombo (Sr i  Lanka) , Iran , ~f i ~i :., ] r J h , Saudi Arabia , i uwa i t
and Turquey when re turn ing  them towards Europe at the end of 1977.

h owever I presently try to m a in t a in  the  f i v e  equipments  in the
r em ote  area where they are 1 fo r  two reasons

Firstly it  should be e x t re n ca y  ex~ e:.oive i f  we }: ‘~d to r e tu rn  t he r e
later on to add sortie needed st at ion  in t h t  n e t .  ~e must do the no—
x imum we can now.

Secondly , I have some hope that  in th e  c~ urne o 1t77 I could be
in a posit ion to i n t r o d u c e  a r opcs~.tion to Aco de~:.ia ~3ini ca to es-
tab l ish  one or more s t a t i ons  in c~~n~. in c r i t ’l  China . i t  is t h cr e f nr e
conven ien t  to keep the e q u ip i en t s  no t  far  f rom !iong Kong.

It is ny in ten t ion  to preser.t for publication all the r esul t s
now ava i lab le  wi th in  three  month s  or so. 

~~~~~~~~~~~~~ -~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Annexes

I — Time Table and Nap of the profile in Asia and Pacific area

2 — Technical description of the four stations established in
november 197G

3 — Detai led results  of the analysis of the new data obtained at
Penang, Bandurag, Lauder , Nounea.
(Definitive results in Australia are given in Annex 5) .

4 — Summary of all results so far obtained in the 21 staticr .s where
the measurements are completed.

5 — Preprint of a paper under publication which presents a discus-
sion of the results of measurements  in Austral ia  and PaDua
h~ ew Guinea.

-- —- ----—-~-~~~~~
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TRANS WORLD TIDAL GRAV iTY PROFILE ASIA — PACIFIC

:‘./ 12 ,76  D NUMBER OF DAYS ANALYSED

i~~STR. STATION EPOCH D

1 084  0201 BRUXELLES 71 06 29 — 73 11 08 782
I 084 2501 BANGKOK 73 11 17 — 74 03 13 96
I 084 2502 CHIANG MA T 74 04 09 — 74 09 08 132
I 084 24 50  KATHMANDU 74 09 30 — 75 03 14 80
I r~86 42o6 CANBERRA 75 04 04 — 75 07 03 86

r~84 42o5 AR MID A LE 75 07 17 — 76 o l 24 160
1 084 * 4209 ALICE SPRINGS 76 02 11 — 77 04 114

765 0201 BRUXELLES 75 09 14 — 76 03 27 170
1 765 2551 PENANG 76 04 04 — 76 ii 07 164
I 765 * 7550 KUALA LUM°UR 76 11 11 —

1 765 2555 KOTA KINABALU 77 04
1 765 RIYAr )H

~1 765 BAGHDAD

1 804 n201 BRUYFLLFS 73 08 02 — 73 11 10 94
1 804 2402 HYDERABAD 73 12 11 — 74 08 29 180
1 304 2401 DELHI 74 10 17 — 75 05 80
1 804 6405 NEW YORK 75 05 —

1 804 o2ol BRUXELLES 77

— 003 0201 BRUXELLES 73 08 14 — 73 11 06 78
003 4011 MANILA 73 11 22 — 74 04 15 86
003 2601 HONG KONG 74 04 20 — 74 09 09 110
003 4160 PORT MORESBY 74 09 22 — 75 03 13 146
003 4206 CANBERRA 75 03 31 — 75 06 27 78

- 003 4208 BROKEN HILL 75 07 09 — 75 12 07 106
— 0m3 4207 CHAPTERS TOWERS 75 12 14 — 76 05 10 92
‘.~ 003 6?06 CANBERRA 76 05 21 — 76.11 82

~r~3 * o201 BRUXELLES 76 11 30 —

008 4206 CANBERRA 75 07 22 — 75 i i  02 94
008 4220 HOBART 75 11 11 — 76 04 30 130
008 4420 LAUDER NZ/S 76 05 30 — 76 11 82
008 * 4400 HAMILTON MZ/N 76 11 21 —

336 0201 BRUXELLES 73 11 09 — 74 08 01 144
336 0315 SEVRFS 8PM 74 08 03 — 74 09 06 28

L 336 30~ 0 CATPO /HELwAN 74 09 26 — 75 03 04 72
336 4206 CANBERRA 75 03 30 — 75 06 27 88
336 4211 PEPTH/MUNDARING 75 07 11 — 75 11 10 98
336 4210 DARW IN 75 12 12 — 76 04 05 88

~~. 336 4100 BANDUNG 76 04 12 — 76 11 15 126
336 * 4110 MACASSAR 76 11 20 — 77 04

~ 336 4150 JAVA PURA 77 04

L 402 0201 BRUX E LLES 76 03 05 — 76 05 15 60
402 4460 NOUM EA 76 06 22 — 76 11 08 80
402 4470 SUVA FIJI 76 11 17 —

___________ 
_ _ _ _  --
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76 525 So
00 —101.654 3.122 0.032 978.0 0.66 1.40664 0.81
TRANS WORLD PROFILE MALAYSIA STATION KUALA LUMPUR 11
SIAT ION 2550 KUALA LUMPUR VERTICAL COMPONENT SELANGOR— MALAY SIA
3 07 N 101 39E H 32 M D 30KM

UNIVERS ITI MALAYA, DEPARTMENT OF GEOLOGY PROF.N .S,HA I LE
BUILDING ON SEDIMENTAR Y ROCKS / ARG ILL ITE A N D  SANDSTONE /
OF THE KFNNV HILL FORMATION , PROBABLY TRIASS IC OR PER~.IAN
GRAVIMET RE GEODYNAM ICS 765 P.MELCH IOR TRANS WORLD PROF ILES
CALIBRATION BRUXELLES — FUNDAMENTAL STATION
INSTALL ATION P.M ELCH IOR
MAINTEN ANCE S.C.CHAN / C.T.T A N
GRANT AF OS,R—73—2557 A PROJECT—TASK 8607—02
99
GRAV GEO 765
9999
3364110
00 —119 .5333 —5,6666 0.028 978.0 1.24 1.00587 1.21
TRANS WORLD PROFILE INDONESIA - STATION UJUNG PANDA ~;I 1~
STATION 4110 UJUNG PANDANG VERTICAL COMPONENT SULAWES I—IN D~~~~5IA
5 4 S 119 38 E H 28 M P 0 M D 12KM

STASIUN GEOF ISIKA GOWA/ PUSAT METEOROLOGI DAN GEOFISIKA , UJUNG PANDANG
UJUNG PANDA NG IS MAKASSAR IN SULAWES I/CELEBES/
IUGG NATI ONAL COMMITTEE, J,RAIS
GRAVI METER LACOSTE—ROMBERG 336 P.MELC I-IIOR TRANS WORLD PROFILES
CAL IBRAT iON CAN BERRA— FUNDAM EN TAL STATION
INSTA LLATION P .MELCHIOR/Y .S.JOYODIW IRYO
MAINTE NAN CE KADENA N
GRANT AFOSR—73—2557 A PROJECT—TASK 8607—02
99
G R A V  LC R 336

844Or~
00 — 175.317 —37 .7833 0.030 979.5 1.44 1.0059 0.91
TRANS -WORLD PROFILE NE W ZEALAND STATION HAM ILTON 11
STATION 4400 HAMILTON VERTICAL COMPONENT NEW ZEALAND
37 47 S 175 19 E H 30 M P D 40KM
WA IKATO UNIVERSITY SCHOOL OF SCIENCE J.D.MC CRAW
DEPT OF SCIENTI FIC AND INDUS .RES., GEOPHYSICAL DIVISION W .I.REILLY
GRAV IMETER LA COSTE—ROMBERG 008 P.MELCHIOR TRANS WORLD PROFILES
CALIBRAT ION CANBERRA—FUNDA MENTAL STATION
INSTALLA TION B .DUCARP~E
MA INTENAr ’CE A.PEPPER/R .HOLDS WORTH
GRANT AF OSR—73—2557 A PROJECT—TASK 8607—02
99
G RAV LCR 008

402446 0
00 —178.4636 —18,0426 0.160 979.0 0.99 1.01197 0.48
TRANS WORLD PROFILE FIJI-ISLANDS STATION SUVA — VU NI KAWA I
STATION 4460 SUVA — VUN IKA WA I VERTICAL COMPONENT V III LEVU — F IJ I
MINERAL RESO URCES D IVISION R .N .RJC HMOND
18 03 S 178 28 E H 160 M P D 15KM
GRAV IMFT FR LA COSTE—ROMBERG 402 P.M FLCHIOR TRANS WORL D PROF ILES
CALIBRATI ON BRUXELLES — FUNDAMENTAL STATION
IN5TALLn Tr~~N - 8.DUCAPMF
MA INTENANC F K .DRAUNIDALO
GRANT AFOSR—73—25’57 A PROJECT—TASK 8607—02
99
G RAV 1CR 402
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IRAt S WORLD PROFILE MALAYSIA STATION PENANG

SIA 1IOM 2551 PENANG VERTICAL COMPONENT MALAYSIA
5 21 N 100 18 E H 12 M P 10 M D 1.2 KM

UN IVER SI TI SAINS MALAYSIA PROF. CHATAR SINGH
BUNKER NEAR T HE EAST COA ST OF PENANG ISLAND
G R A V I T I C I N T R U S I V E  ABOUT 15 KM BY 22 KM, SEPARATED FROM THE MAINLAND ABOUT 3KM
GRA Vfl’1 E TFR GEODYNAMICS 765 P.MELCHiOR TRANS WORLD PROFILES
CALIBRAT ION BRUXELLES—FUNDAMENTAL STATION
INSTALLATI ON B .DUCARME
MA INTE NANCE PH. MARTIN/P .RYALL/C .L .SAMZ
G RANT A FOS R—73 — 2 Y ’ 7A  PROJECT—TASK 8607—02
METUODE DES MOIND RES CARRES / FILTRE S VENE DIKOV / LECTURES HORAIRES
PO 1EN 1IEL CARTWR IGHT TAYLER EDDEN / DEVELOPPEMENT COMPLET
CORRECTION 0 INE R TIE PROPORTIONNELLE AU CARRE DES VITESSES
(AL CUL CENTRE INTERNATIONAL DES MAREES TERRESTRES /FAGS/ BRUXELLES

FACTEUP 0 ECHELLE 1.40664
TRA INA GF 01 0.81 M2 o.66 O1/M2 1.23
RFT ,’/ Pfl INSTRUMENT A L 1470.99 M I N ,
CORREC TION 0 ATT ENUATION DIFFERENT IFLLE M2/O1 1.00922 /MODELE 2/

GEO 765 76 4 4 76 4 4 76 4 9 76 4 11 76 4 14 76 5 10
GE O 765 76 5 1~ 76 5 27 76 6 1 76 6 3 76 6 9 76 6 1~(iLO 765 76 6 22 76 7 4 76 7 7 75 7 9 76 7 13 76 8 4

GEC) 765 76 8 10 76 8 14 76 8 18 76 8 28 76 9 5 76 9 7
GEO 765 76 9 11 76 9 15 76 9 19 76 9 25 76 9 29 76 10 3

GEO 765 76 10 - 9 76 10 27

NOMBRL TOTAL DE JOURS 164 3936 LECTURES

GROUPE SYMBOL E AMPLITUDE PHASE FACT .AMPL. DEPHASAGE AM PLJT UDF
EPOQUE CENTRALE EOM EQM MOYF~~NE

1— 62 01 1.1624 —1.56 1.3120 0.1366 —3.12 5,95 1,391c
63— 88 01 5.7361 128.33 1.1546 0.0296 —9.71 1.46
89—110 Ml 0.7602 92.47 1.1066 0.2081 15.79 10.05 0.

111—120 P1 2.8961 254.57 1.1329 0.0545 —2.46 2.75 2.97~~
121—143 51K1 7.5703 302.73 1.0501 0.0194 —7.44 1.06 7.72.7
144—165 Ji 0,4175 70.86 , 0.9346 0.2781 —7.06 17.00 0.47-~7
166—19! 001 0.1202 335.84 1.1473 0.8509 11.84 42.41 0.19C~C

ERPEUR Q,M, t) 5.636430

GROUPE SYMBOLE AMPLITUDE PHASE FACT.AMPL . DEPHASAG E AM PL IT~~
EPOQUE CENTRALE EQM EON ~oYrt . ~~

198—236 2N2 0.4616 77.67 1.1432 0.0446 —3.59 2.24 3.144’
231— /SO N2 13.3971 132.38 1.1253 0.0091 0.53 0.47
261—286 M2 86.6660 270.80 

- 
1.1293 0.0017 —0.45 0.09

281—300 L2 1.6914 214.21 0.9916 0.0569 1.80 3.30 2.’~~~G
301-309 5? 36.9697 21.65 1.1329 0.0038 0.56 0.20 37.:~,27
310—34! K? 7,9225 264.67 1.1372 0.0175 —0.02 0.89

EPPE UR O.M. SD 5,125764

01/K] 1.0996 I--0l /1— K1 3.0867 M2/O l 0.9781

368—363 M~ 1.5537 124.08 1.0687 0.0177 —1.55 0.95 1.6f.~~2

~r-J-~r uR ~~~~ T O 1,052038
LPOO !J~ DI P E F E RF N ( IT TJJ# 42976.0 
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TRANS WORLD PkOE!LE INDONESIA STATION BANDUNG

STATION 4100 BANDUNG VERTICAL COMPONENT JAVA — INDONESiA
6 54 S 107 38 F H 714 D 70KM
INSTIT UTE OF TECHNOLOGY BANDUNG PROF.J .RAIS
UNDERLA Y [R OF vERY THICK VOLCANIC DEPOSIT OF SAND & OTHER VOLC,PRODUCTS
GRAVIMET E R LAC0STE—R0M~iERG 336 P.MELCHIOR TRANS WORLD PROFILES
CALIBRATION BRUXELLES—FUNDA MENTAL STATION
INSTALLA TION B .DUCARME
MAINTENANC E M .UNTUNG/Y. JOYODIWIRYO

-

‘ GRANT A EOSR—73—2557A PROJECT—TASK 8607—02
METHODE DES MOINDRES CARRES / FILTRES VENED !KOV / LECTURES HORA IRES
POTENTIE L CAR TWR IGHT TAYLER EDDEN / DEVELOPPEMENT COMPLET
CORRECTION 0 INERT IE PROPORTIONNELLE AU CARRE DES VITESSES
CALCUL CENTRE INTERNATIONAL DES MAREES TERRESTRES /FAGS/ BRUXE LLES

FA CTEUR D ECHELLE 1.00587
IRAINAGE 01 1.21 M2 1.24 O1/M2 0.98
RETARD INSTR UMENTAL 1061.51 MIN .
CORRECTION D ATT ENUATION DIFFER ENT IELLE M2/O1 1.01611 /MODELE 2/

LCR 336 76 4 11 76 4 21 76 4 25 76 5 3 76 5 7 76 5 7
LCR 336 76 5 12 76 5 20 76 5 22 76 5 2? 76 5 25 76 6 4
LCR 336 76 6 8 76 6 18 76 6 22 75 6 24 76 6 27 76 6 2~LCR 336 76 7 2 76 7 4 76 7 7 76 828

NOMBRE TOTAL DE JOURS 126 3024 LECTURES

GROUPE SYMOOLE AMPLITUDE PHASE FACT,AMPL, DEPHASAGE A M PL ITL~~- EPOQUE CENTRALE LOM EON

1— 62 01 1.5799 151.77 1.4936 0.2572 12.4? 9.82
63— 88 01 7.6735 297.82 1.1669 0.0450 9.50 2.21 7.567k
89— 110 Ml 0.9954 360.83 1.0169 0.2853 5.35 16.08

111—120 01 5.2217 134.14 1.5888 0,09C1 26.86 3.27
121— 1 43 ~ 1Kl  10.8049 120.95 1.1641 0.9315 8.5/4 1.55 10.9
144—165 Ji 0.5117 266.59 1,3550 0.6873 —2.64 29.03 C- .5~~9 7
166—197 001 0.1576 132.52 1.1368 1.3560 4,38 68.63

ERREUR Q.M. D 10,003016

GROUPE SYN~B0LE AMPLITUDE PHASE FACT.AMPL. DEPHASAGE AM PL J TL E
EPOQUE CENTRALE COM - EON

198—236 2N2 2.0387 353.07 1.1329 0.0962 5.36 4.91 ~~~~~~
237—260 N? 16.52r3 85.82 1.2358 0.0172 —1.04 0.80 l7.~~~~~
261—286 M2 95.2520 223.20 1.2508 0.0(31 —1.37 0.14
287—300 12 2.6270 166.18 1.5162 0.1247 —5.87 4.80 2.774

- / 301—309 $2 39.2227 37.95 1.2108 0.0073 3.59 0,35
310—34! K2 7.8797 223.52 1.1574 0,0331 —2.43 1.66

ERREUR Q.M. SD 8.090041

O1/K1 1.oo24 1—O1/1-- K1 1.0170 M21O1 1.0719
EPOQUE OF REFERENCE TJJN 42949.0 
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C4unnu,~ 13 13-
IRAN S WORLD PROFILE NEW ZEALAND STATION LA UDER

SIA IION 4420 LAUDER VERTICAL COMPONENT NEW ZEALAND
StATION AURORAL J.G.KEYS

-. 45 02 S 169 41 E H 364 M P 1 N D 100KM
GRAV IMETRE LACOSTE—ROMBERG 008 P.MELCHIOR TRANS WORLD PROFILES
CALIBRAT ION CA?~I3ERRA 

— F’J NDAME NTAL STATION
INSTALLATION M.VAN RUYMBE KE
MAINTENANCE P.JOHNSTON/D .ROWLE S
GRANT A FOSR —73—2557 A PROJ ECT--TASK 8607—02
ME THOD E DES MOINDRES CARRES / FILTRES V ENE D IKOV / LECTURES HORAIRES
POTENTIE L CARTWR IGHT TAYLER EDDEN / DEVELOPP EMENT COMPLET
CORRECTION D INERT I E PRO POR T IOt ’IN[LLE AU CA RRE DES V IT E S S E S
CALCUL CENTRE INTERNATIONAL DES MAREES TERRESTRES /FAGS/ BRUXELLES

FACTEUR 0 ECHELLE 1.00059
IRA INAG E 01 0.91 M2 1.44 O1/M2 0.63
RETARD INSTRUMENTAL 513.90 MIN.
CORRECTION 0 ATTENUATION DIFFERENTIELLE M2/O1 1.01181 /MODELE 2/

LCR 008 76 5 31 76 6 4 - 76 6 17 76 6 17 76 6 29 76 7 3
LCR 008 76 7 7 76 7 7 76 7 11 76 7 17 76 7 25 76 7 29
LCR 008 76 8 4 76 9 ii 76 9 13 76 10 9 76 10 13 76 11 2
LCR 008 76 11 5 76 ii 7

NOMBRE TOTAL DE JOURS 124 2 976 LECTURES

GROUPE SYMBOLE AMPLITUDE PHASE FACT.AMPL. DEPHASAGE AP .1PLITL~~
EPOQUE CENT RALE EQM EON MOYEN \E

1— 62 01 5.8717 14.07 1.2481 0.0525 —4.38 2.41 6.4172
63— 88 01 32.6073 242.90 1.2351 0.0103 —1.54 0.48 32.52~~7
89— 110 Ml 2.9058 328.81 1.3390 0.1175 0.35 5.03 3.0~~~-

111— 12~ P1 18.5111 110.40 1.3215 0.0193 —4.06  0.86 18.8~~1c
121—143 S1K1 45.6982 229.94 1.1551 0.0071 —2.79 0.35
144— 165 Ji 2 .7393  113.89 1.3834 O.~~189 7.38 4.90 ~~~~~~
166—197 001 1.1832 34.44 1.2591 0.2766 —9 .23 12.61 l.2~~fE

ERREUR Q.M. D 9.115340

GROUPE SYMBOLE AMPLITUDE PHASE FACT.AMPL. DEPHASAGE A MPLlTI :~~E
EPOQUE CENTRALE EON EON MOYEN~~E

198—236 2N2 0.8383 146.04 1.0608 0.1791 —8.74 9.7”
237—260 N? 8.2458 66.74 1.2020 0.0348 —3.20 1.1,7 9.774E
261—286 N? 45.8101 298.61 1.1810 0.0069 —1.85 O.3’i 45.7:’46
287—300 L2 0.6261 — 11.72 0.9288 0.3226 —37.4’~ 20.09 C.77~~7
301—309 52 18.4582 160.20 1.1024 0.0160 —1.36 0.8’.
310—347 K2 4.3632 107.78 1.2352 0.0732 2.07 3,43

ERREUR G.M. SD 8.978478

01/Ki  1,0692 1 — O 1/ 1 — K 1  1 . 5 1 5 3  M2/O 1 0 .9562

3 4 8 — 3 6 3  M3 0 .6674 189.50 1.0761 0 .1067  — 7 . 8 1  5 .69 O .oc- ~~i

FRRFUR G.M. TO 1 .944239
CPOOUE OF PFFERFN (1 IJJN 43010.0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TRANS WORLD PROFILE NOUVELLE CALEDON IE STATION NOUMEA

STATION 4450 NOUMEA VERT ICAL COMPONENT NOUVELLE CALFDON!E
0.R.S.T,O.M. J.DUBOIS
22 19 S 166 2’ F H 130 M P 2 N 0 1 KM
GRAV IMETRE LACOSTE—ROMBERG 402 P. MELCH IOR TRANS WORLD P R O F I L E S
C A L I B R A T I O N  B R U X E L L E S  — FUNDA M E N T A L  S T A T I O N
INSTALLAT ION M .VAN RUYMBEKE
MAINTENANC E F .MISSEGUE/R .LOUAT
GRANT AFOSR—73—2557 A PROJECT—TASK 8607—02
METHODE DES MOINDRES CARRES / FILTRES VENEDJKOV / LECTURES HORAIRES
POTENTIEL CART ’~JR IG HT TAYLER EDDEN / DEVELOPPEMENT COM PLET
C O R R E C T I O N  D I M E R T I E  P R O P O R T I O N ~~[LLE AU CIPRE DES V ITESSES
CALCUL C E N T R E  I N T E : R r ~sAT IONAL DES MAREES TERRESTRES /FAGS/ BRUXELLES

rACTEUR 0 FCHELLE 1.01197
TRAINAGF 01 0.48 M2 0.99 Oh/M2 0.48
R E T A R D  I N S T I’U M ENT A L 12, 98 M IN ,
C O R R E C T I O N  D ATTENUATION 01 1.00003 M2 1.00015 /MODELI 1/

LCR 40 76 6 23 76 7 17 - 76 7 20 76 7 26 76 7 30 76 7 30
LCR 402 76 8 4 76 8 14 76 8 18 76 9 1 76 9 6 76 9 6
LCR 402 76 9 10 76 9 10 76 9 14 76 9 22 76 9 27 76 9 27

NOMBRE TOTAL DE JOURS 80 1920 LECTURES

GROUPE SYMBOLE AMPLITUDE PHASE FACT.AMPL. DEPHASAGE AM PL ITL fl ’
EPOQU E C ENTRALE EQM EOM MOY EN~.F

1— 62 Q1 3.6245 16,37 1.3012 0.1364 —17 .21 6.03 4,118’.
63— 88 01 - 21,8000 131.66 1.1640 0.0232 —3.06  1.14 2 1.822~
89—110 Ml 1.7262 112.05 1.0968 0.2617 —2,38 13.66 1.777-.

111—143 P1SIK1 29.9418 198.59 1.0777 0.0145 —0 .87 0.78 30.289.’.
144—165 Ji 1.9534 344.75 1.5813 0.3274 18.65 11.86 2.C7.~s
166—197 001 1.3935 145.92 2.1241 0.6594 —3.43 17.93 1.3622

ERREUR G.M. 0 11,669850

GROUPE SYMBOLF AMPLITUDE PHASE FACT.AMPL. DEPHASAGE AMPLITUDE
E000UE (ENTRALE EOM EON MOY FNN.E

198—236 2N2 0.7943 252.22 1.1439 0.2642 —6.30 13.43 1.59C’i
2 3 7 — 2 6 0  N2 14.2706 74.06 1.2967 0 .0370 —4.87  1.60
?(.J—286 M2 87.3559 172.98 1.3158 0.0062 —5.01 0.2’ 87.2:1’~
287—300 L2 1.6399 80.47 1.4643 0.3235 —28.19 12.6L 1.8’2’-
301—347 S2K2 38.1308 140.22 1.2250 C.0135 —3.68 0.63 36.4CC~3

ERREUR G.M. SD 11,1 32982

Ol/K i  1.o801 1—0 1/ 1—Ki 2.1115 M2/ O 1 1,1304

GROUPE SYMBOLE A MPLITUDE PHASE FACT .AMPL. DEPI-4ASAc-E AM PL 1Tu~~EPOQU F CENTRALE FOM [OM MOv iN~~

348—363 P13 1,2054 150.01 0.9774 0.0920 —7.88 5.25

FRRFUR G.M . T O - 2.993405
EPOOUE DE REFERENCE TJ~’# 43000.0
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a/lt/%U~~ 1/1

TRANS WORLD TIDAL GRAVITY PROFILES ASIA — PACIFIC

N M2 N2 S2 K2 M2 N2 52 K2 I N S T

HYDERABAD 180 1.1506 1.129 1.153 1.186 —0.36 —0 .79 0.46 1.49 G 804
NEW DELHI 32 1,1546 1.178 1.157 —1.44 —3.29 —1.73 L 0C2
NEW DELHI 80 1.1901 1.182 1.213 0.32 —0.27 —0.82 G 804
KATH MANDU 80 1.1870 1e182 1.187 —0.27 —1.10 0.44 G 084

CHIANG MAI 132 1.1884 1.194 1,166 —0.32 —0.53 0.36 6 064
BANGKOK 96 1.1871 1.172 1.178 —0.32 0.20 —0 .26 6 08L
SAIGON 38 1.1565 1.110 1.158 —0.80 —3.52 0.24 L OC~
PENANG 164 1.1293 1.125 1.133 1.137 —0.45 0.53 0.56 —0.02 6 76~

HONG KONG 110 1.2746 1.222 1.289 —0.68 —1.76 —0.48  L 0C~
MANILA 86 1.1765 1.059 1.178 — 1.77 1.59 —1 .20 L 0~~
BAGIJIO 42 1.2035 1.2c9 1.215 —2.14 —0.16 —1.46 L 0~’2
BANDUNG 126 1.2508 1.236 1.211 —1.37 —1,04 3.59 L 33E

WAKE 36 1.17o5 1,172 1.218 1.18 —0.17 0.47 L OC?

P.MORESB Y 1.52 1.2319 1.267 1.279 —0.37 —2.89 0.90 L OC~2

CANBERRA 86 1.2097 1.217 1.196 —2.17 —1.97 —0.59 6 08’.
CANBERRA 78 1.2250 1.246 1.219 —2.17 —0.95 1.18 L OC~
CANBERRA - 96 1.2038 1.234 1.179 —2.17 —3.26 —1.00 L OC~
CANBERRA 88 1.2057 1.203 1.191 —2 .17 —3.71 —0.23 L 3?E

DARWIN 112 1.2044 1.186 1.243 0.95 —0.38 —1 .28 L 33&
CHARTERS TOW. 106 1.2368 1.265 1.256 —1.36 1.31 — 1 .11 L 0~~
ARMIDALE 160 1,1997 1.217 1,l5~ 1.197 —2.39 —2,36 —1.11 0.62 G 0 ,86
ALICE SPRINGS 11 4 1.1730 1.155 1.166 —0.42 —0.60 1.19 G O5~

.
BROKEN HILL 86 1.1~~87 1.235 1.187 —0. 14 —0.61  —0.45 L C0~PERTH/MtJND. 98 1,2375 1.224 1.222 0.40 1.02 —0 .26 L 336
HOBART 130 1.2033 1.238 1.178 —4.14 — 6 . 8 7  0.11 L C” E
LAUDER 82 1.1723 1.239 1.107 1.203 —2.32 —2.49 —2.39 L OCE
NOUMEA 80 1.3158 1.297 1.225 —5.01 —4.87 —3 .68 L 402

MIZUSAWA 316 1.2211 1.220 1.243 1.250 1.25 1.73 0.48 —0.59 L 30~

HELWAN /CAIRO 72 1.1701 1.300 1.123 —2.09 0.02 —3.15 L 336
BU CRAA 126 1.2109 1,156 1.096 1.224 1.34 0.49 —0 .09 —2.47 A 21..~ 



~ ,.-

~~7~~4S./fl...t)C tl / L

N Ki P1 01 01 Ki P1 01 01 INST

HYDERAE3AD 
- 

180 1.1100 1.024 1.1531 1.038 —0 .87 3.31 1,92 —0.97 G 804
NEW DELHI 32 1.1209 1.1524 1.168 —0.57 —0 .61 —0.03 L 032
NEW DELHI 80 1.1969 1.1633 1,145 5.12 —0 .10 1.39 G 804
KATHMANDU 80 1.1694 1.1743 1.163 0.29 0.62 4.78 G 084

CHIANG MA I 132 1.1041 1.1559 1.290 0.82 —2 .12 —2 .03 6 004
BANGKOK 96 1,1560 1.2192 1.274 —3,36 —1 .39 —2.8~ G C84
SAIGON 38 1.0487 1,1950 1.508 —8,64 —7,18 —6.86 L 002
PENANG 164 1.0501 1.133 1.1546 1.312 —7.44 —2.46 —9.71 —3.12 6 765

HONG KONG 110 1.2129 1.2737 1.287 —4.11 —4.86 —6.49 L 003
MAN iLA 86 1.1544 1.1582 1.051 —4.47 —7 .40 —11 .31 L 003
BAGUIO 42 1.1489 1.2139 1.322 —5.09 —7.40 —8.75 L 0C2
BANDUNG 126 1.1641 1.1669 8.54 9.50 L 334

WAKE 36 1.1856 1.2403 1.120 —2.55 —1.22 —4.85 L 002

P.MORESBY 152 0.9445 1,0690 1.030 7.45 —0.14 —7.41 L 003

CANBERRA 86 1,1641 1.1940 1.163 —0 .39 —0 .96 2.59 G 084
CANBERRA 78 1.1574 1.1940 1.309 —0.99 —0 .96 3.40 L 0C’~
CANBERRA 96 1.1511 1.1940 1.304 —1.63 —0.96 —2.35 L C05
CANBERRA 88 1.1545 1.1940 1.233 —0.57 —0,96 —2.40 L 33~-

DARWIN - 112 1.2315 1.2730 1,323 —8.38 —1,59 3.09 L 336
CHARTERS TOW. 106 1.1329 1.1894 1.131 0.63 —1,21 0.31 L 0 3
ARM IDALE 160 1.1075 1.118 1.1585 1.189 —0.34 —0.29 —1.08 — i.i c 6
ALICE SPRINGS 114 1.1510 1.1703 1.202 —0.46 1.51 2.98 G Os’.
BROKF:N HILL 86 1.1307 1.1489 1,223 —0.41 0.21 —1.27 L O~’3
PERTH/MUND. 98 1.2418 1.2413 1,292 2.32 2,54 3.63 L 3- -’-
HOBART 130 1.2102 1.2516 1.277 —2.96 —2 .25 —2 .71 L O~~8
LAUDER 82 1.1658 1.2339 1.257 —2.85 —2 .10 —3.8c L 0C8
NOUMEA 80 1.0777 1.1640 1.301 —0 .87 —3 .06 L 402

MIZUSAWA 316 1.2236 1.213 1.2431 1.252 —0.09 —1.76 0.63 1.26 L 305

HELWAN/ CAI RO 72 1.1448 1.1594 1.267 —1 .59 —1 .41 6.57 L 336
BU— CRAA 126 1.0912 1.182 1.2606 1.274 —7.22 —30.86 0.60 —4 .’

~? A 2 2
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TRANS WORLD T IDAL  G R A V I T Y  PROF ILE A S I A

* A B C
6 N 01/Ki 1—01 M2/O1 01

1—K i

HYDERABA1) 6 804 180 1.0388 j.3910 0.9978 1,92
‘~Ew DELHI G 804 80 0.9719 0.8293 1.0230 —0.10
~EW DELHI L 2 32 1,0281 1.2608 1.0019 —0,61
KATHMANDU 6 84 80 1.0042 1.0287 1.0108 0.62

CHIANG MA I G 84 132 1,0469 1.4975 1,0281 —2.12
3ANGKOK 6 84 96 1.0547 1.4053 0.9737 —1.39
SA IGON L 2 38 1.1395 4.0013 0.9678 —7.18
3ENA NG 6 765 164 1.0996 3.0867 0 .9781 —9.71

MAN ILA L 3 86 1.0033 1,0248 1.0158 —7 .40
3AGU IO L 2 42 1.0565 1.4363 0.9914 —7.40
r~Z’NG KONG L 3 110 1.0501 1.2856 1.0007 —4,86
B ANDUNG L 336 126 1,0024 1.0170 !.0719 1 9.50

~0RT NOR , L 3 152 1.1319 1. 1524 —0.14 -

CAN BERRA 6 84 86 1.0257 1.1822 1.0131 —0.96
CA N BERRA L 3 78 1.0316 l.232~ 1.0260 —0.96
CA -~~ERRA L 8 96 1.0373 1,2841 1,0082 —0.96
CA N B E R R A  G 336 88 1.0343 1.2562 1.0098 —0.96

DA R W I N  L 336 112 0.9446 0.7909 0 .9731 —0.47
CHART .TOw , L 003 106 1.0499 1.4252 1.0398 --1.21
-~R~~IDALE 6 084 1.60 1.0460 1.4743 1.0356 —1.08

~- LICE SPR . G 084 114 1.0168 1.1278 1.0023 1.51
3~ OKEN HILL L 003 86 1.0160 1,1388 1.0086 —0.21

~ E~’T H/M UND L 336 98 1.0337 ‘.1792 0.9461 —1.59
L 8 82 1.0584 1.4107 0.9501 —2 . 10

‘.OUMEA L 402 80 1.0801 2.1112 1.1304 —3.06

YIZUSAWA 6 163 66 1.0279 - 1.1382 0.9592 1.12
YIZUSAWA L 305 316 1.0160 1.0874 0.9823 0.63

L 2 36 1.0461 1.2943 0.9437 —1.22

TEHERAN A 119 1650 1.0073 1.0796 1.0450 0.43
— ELWAN L 336 72 1.0128 1,1013 1.0092 --1.41
BU—CRAA A 212 126 1.1551 2.8554 0.9606 0.60

_ _ _  _ _  _ _ _ _  _ _  _ _ _ _ _ _  _ _ _ _
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• M3 COMPO NENT IN TIDAL GRAVITY  MEASUREMENTS

LAT S T A T ION N A S’3 E.O,M, E.O.M. INSTR

05 21 PENANG 164 1.67 1.0687 0.0177 —1.55 0.95 6 76~
—06 54 BANDUNG 126 1.64 1.1039 0.0803 —7.07 4.25 L 336
—09 25 PORT MORESBY 146 1,54 1.0716 0.0351 0.13 1.95 L 003
—12 51 DA Rw IN 112 1.70 1.1814 0.1041 2.92 5.13 L 336

13 48 BANGKOK 96 1.50 1.1088 0.0694 3,77 3.61 6 084
14 38 MANILA 86 1.20 0.9304 0.0654 2.62 4.12 L 003
17 25 HYDERABAD 180 1,35 1.0074 0,0619 1.07 3.52 6
18 47 CH IA NG MA! 132 1.47 1.1354 0.0612 1.61 2.10 G C84

•-20 05 CHARTERS T. 106 1.36 1.0694 0.0799 —0.49 4.50 L 003
22 18 HONG KONG 110 1.21 1.0389 0.0782 —6.10 4.57 L 003

—22 19 NOUMEA 80 1,21 0.9774 0.0920 —7.88 5.25 L 402
—23 43 AL ICE SP. 114 1.30 1.0554 0.0422 0.77 2.29 6 086

27 40 KATHMANDU 80 1.23 1.1173 0.0428 0.32 2.19 6 084
—30 35 AR M IDALE 160 1.03 1.0476 0.0372 —0 .67 2.05 6 084
—31 59 PERTH 98 1.06 1,1119 0.r’366 —0.39 1.89 L 3 36
—4 5 02 LAUDER 124 0.61 1.0761 0.1047 —7.81  5.69 G 00~

LAT LATITUDE OF THE S T A T I O N
N NUMBER OF DAYS ANALYSED
A AM PLITUDE IN M ICROGAL S -

INSTR INSTRUMENT — G — GEODYNAM ICS L — LA COSTE ROMBERG


